~C-~GROb"ND: Uninsured adults in late middle age are more likely to have a health decline than individuals with private insurance.
D
uring 2003, almost l0 million Americans age 45 to 64 years old were uninsured, approximately 13.9% of this population. 1 Adults in late middle age may be particularly vulnerable to adverse health consequences that result from lack of health insurance and impaired access to care because of their higher prevalence of chronic disease 2 and higher chance of suffering major, debilitating illnesses such as heart attack and stroke. 3 Previous studies have shown that adults age 51 to 61 years old who lack health insurance have higher risk-adjusted rates of decline in their overall health and physical May 12. 2005 
An abstract describing these results was presented at the national meeting of the Society of General Internal Medicine on

1144
functioning 4"5 and higher risk-adjusted mortality compared with individuals with private insurance. 6 Because of their higher risk-adjusted rates of health decline, many uninsured adults who reach age 65 and enroll in Medicare enter the program in worse health than they would have if they had continuous health insurance coverage before gaining Medicare. As a result, lack of health insurance during the preretirement years could lead to higher Medicare costs. 7
Some of the uninsured may have health problems that are reversible with proper medical care, and some may delay seeking needed care until they reach age 65 and become eligible for Medicare. a For example, better control of diabetes could result in improved energy and overall health-related quality of life, or an individual with severe osteoarthritis could undergo total hip replacement. We analyzed data from the Health and Retirement Study (HRS), a nationally representative longitudinal study of adults age 51 to 61 years old at baseline, to examine whether gaining Medicare coverage led to better health outcomes for individuals who were uninsured before having Medicare.
METHODS
Study Population
Analyses were conducted using publicly available data files from the HRS; the Northwestern University Institutional Review Board therefore exempted this study from review. The target population for the HRS included all community-dwelling adults in the contiguous U.S. aged 51 to 61 in 1992 (born between the years 1931 and 1941)9; 82% of those eligible participated. Subsequent interviews were conducted every 2 years.
We analyzed the 1996, 1998, 2000, and 2002 data files and identified the first interview at which participants reached age 65 (to) based upon their birth month and year and the month and year of the interview. This identified 416, 1,243, 1,262, and 1,431 individuals who met this criteria at the time of the 4 interviews, respectively, for a total of 4,352 people. Of these, a total of 263 (6.0%) did not complete the HRS interview 2 years earlier (t 2) or had missing data on their health status or insurance coverage. Another 120 (2.8%) did not report having Medicare coverage at the time of the to HRS interview despite having reached age 65, leaving 3,969 individuals.
A total of 2,328 subjects reached Medicare eligibility at the 1996, 1998, and 2000 HRS interviews and could be followed for the subsequent 2 years (to to t2) to examine changes in health Manuscript received March 11, 2006 Initial editorial decision April 19. 2006 Final acceptance May 23. 2006 and mortality; follow-up data were not available for those who reached Medicare in 2002. Of these, 103 (4.4%) were lost to follow-up and 84 (3.6%) died over the next 2 years and were not interviewed at t2, leaving 2,141 subjects for analysis.
Insurance Before Gaining Coverage by Medicare
Our main independent variable was insurance coverage at the interview 2 years before when participants gained Medicare coverage (t_ 2). The HRS asked detailed questions to determine whether participants were covered by private insurance (i.e., employer-sponsored insurance, individually purchased policies) and/or public insurance (Medicaid, Medicare, the Veterans' Administration, Civillian Health and Medical Program of the Uniformed Services (CHAMPUS), or other government programs). Individuals who had both private and public health insurance were classified as privately insured to reflect the more generous benefits and access to care available for those with private insurance. Respondents were classified as uninsured if they denied coverage by private insurance, Medicare, Medicaid, or other Federal programs at the time of their interview. Individuals who reported no health insurance from any source were then asked directly whether they were uninsured. If they denied being uninsured, they were asked what type of insurance they had. Of the 3,969 eligible participants at t 2, a total of 441 were uninsured and 2,978 had private insurance. We excluded 442 individuals who were covered by Medicare or Medicaid at baseline (t 2). Individuals who have Medicare or Medicaid before age 65 must have a qualifying medical condition that makes them temporarily or permanently disabled (e.g., renal failure, psychiatric disorders); these conditions and disabilities are not fully measured in the HRS, and the results for this group are likely to be biased because of residual confounding. The 108 participants covered only by the Veterans' Administration or CHAMPUS were also excluded.
Covariates
Covariates were specified a pr/or/and included in all multivariate models regardless of statistical significance. These included age, gender, race, marital status, years of school completed, household income (measured as the ratio of total household income to the official U.S. poverty line in 1993, adjusted for family size), past or current smoking, number of drinks of alcohol per day, the number of positive responses (0, 1, k 2) on the CAGE (a 4-item questionnaire to measure problem drinking behaviors), 1° body mass index (weight in kilograms divided by height in meters squared), and the number of chronic conditions reported in HRS (including hypertension, diabetes, heart disease, chronic lung disease, cancer, arthritis, stroke, and visual difficulties).
Insurance coverage varies substantially among individuals enrolled in Medicare. 11 Individuals who were uninsured before becoming eligible for Medicare may also have worse coverage (i.e., higher deductibles, higher copayments, and worse coverage for prescription drugs) after becoming eligible for Medicare. To account for this in our models of health changes, we added 2 indicators of the adequacy of participants' insurance coverage while on Medicare (to and t2): (1) no supplemental coverage (no employer-sponsored coverage, enrollment in a managed care plan, or Medigap plan) and (2) selfreport of taking less medication than recommended because of inability to payJ 2 We were unable to analyze the effect of not having part B coverage, because the number of participants without part B coverage was too small (2.5%).
Changes in Health
We determined self-reported overall health and physical functioning at the interview before age 65 (t_ 2), the interview after reaching age 65 (to), and the interview after having Medicare for at least 2 years later (t2). Self-reported overall health was measured as excellent, very good, good, fair, or poor. As has been done in previous studies, 4'a' 12 we defined a dichotomous variable "major decline in self-reported health" (yes/no) as either a decline from (a) excellent, very good, or good health at the start of a follow-up period to fair or poor health at the end of the follow-up period or (b) a decline from fair to poor health. We also created a dichotomous variable "any improvement in overall health. ''4 These changes in overall health were defined for 2 periods: t_ 2 to to and to to t2.
Each HRS interview also asked about difficulties performing various tasks. Previous studies have shown that the physical difficulty questions can be combined into 3 scalesJ a The 4-item Mobility scale measures activities requiring large muscle strength (e.g., walking, climbing stairs); the 6-item Agility scale measures activities required to perform instrumental activities of daily living, such as getting up from a chair, lifting, carrying, stooping, reaching above shoulders; and the 5-item Facility scale measures difficulty performing activities of daily living (e.g., transferring from bed, bathing). We determined the difference in the number of physical difficulties reported for the mobility and agility scales (follow-up minus baseline) and categorized participants as having any improvement (5 <_ 0), no change (5 =0), or any decline (5 >_ 0). Few participants reported any difficulty with the facility items, so these results are not presented. Changes in the number of physical mobility and agility difficulties were defined for 2 periods: t 2 to to and to to t2.
We also analyzed mortality differences from to to t2, but the number of deaths was low. However, we created a combined dichotomous outcome of death or major decline in overall health.
Statistical Analyses
All analyses were conducted using survey modules of Stata release 8 (Stata Corporation, College Station, TX) to adjust for study weights and the complex survey sampling design of the HRS. Bivariate analyses between insurance coverage before gaining Medicare and changes in overall health and physical functioning were conducted using second order corrected Pearson statistics for categorical variables. Because individuals in the worst possible health state cannot have a decline or develop a new difficulty, the respective analyses excluded people who were in poor health, had 4 Mobility difficulties, or had 6 Agility difficulties at the start of the interval being examined (either t_ 2 to to or to to t2). Conversely, people in excellent health at baseline and those with no Mobility or Agility difficulties at the start of an interval were excluded from the analyses of improvements in health.
Multivariate analyses were conducted using logistic regression for the outcomes "maj or decline in overall health" and JGIM "any improvement in overall health" with adjustment for the covariates listed above. Covariates were entered into models as either continuous or categorical variables, as shown in Table  1 . Model calibration was assessed by comparing the observed versus the expected rates across decries of predicted risk. All models showed good calibration with no systematic underestimation or overestimation across the range of predicted outcomes. We used multinomial logistic regression to examine changes in physical functioning (Mobility and Agility) using the trichotomous outcome "any improvement," "no change," or "any decline" as categories for the dependent variable. Odds ratios were converted to relative risks using published formulas. 14 All statistical tests were 2-sided, and a Pvalue of .05 was used to determine statistical significance.
RESULTS
Individuals who were uninsured at the HRS interview before entering Medicare were more likely to be female, black or Hispanic, and unmarried, and they had markedly lower income and educational attainment than people who had private insurance {Table 1). Individuals who were uninsured before entering Medicare were in markedly worse health than those with private insurance, including a higher prevalence of chronic diseases, worse self-reported overall health, and more physical difficulties.
Changes in Health and Physical Functioning During the Transition to Medicare
During the 2 years between the HRS interview before reaching age-eligibility for Medicare (t 2) and the follow-up interview after reaching age-eligibility for Medicare (to), participants who were uninsured before having Medicare were more likely than those with private insurance to have a decline in their self-reported overall health than those with private insurance (16.6% vs 8.6%; P=.001; Table 2 ). In multivariate analysis, the adjusted relative risk (ARR) of a major decline in overall health was 1.46 (95% confidence interval [CI] 1.03 to 2.04) for participants who were uninsured before having Medicare compared with participants who had private insurance before having Medicare. No differences were seen in the proportion of participants who had any improvement in overall health {Tables 2 and 3).
Participants who were uninsured before gaining Medicare were also more likely than individuals with private insurance to have their mobility worsen (29.2% vs 20.2%, P=.004; Table  3 ). In multivariate analyses, the ARR of a decline in mobility was 1.24 (95% CI 0.96 to 1.56) for the uninsured versus those with private insurance at baseline, which did not reach statistical significance (P=. 10). Rates of improvement in mobility were not significantly different for the 2 groups {Table 3).
The rate of developing new agility difficulties was also higher for participants who were uninsured before gaining Medicare compared with individuals who had private insurance (36.1% vs 27.5%; Table 3 ). In multivariate analyses, the ARR of a worsening in agility was 1.33 (95% CI 1.12 to 1.54) for the uninsured versus those with private insurance at baseline (P=.002). Crude and adjusted rates of improvement were not significantly different {Table 3).
Our results were similar regardless of the duration of Medicare coverage. Among individuals who had been on Medi- care for less than 1 year at the time of their to interview, the ARRs for the previously uninsured compared with the insured were 1.36 (95% CI 0.88 to 2.07) for major decline in health, 1.15 (95% CI 0.79 to 1.59) for any worsening in mobility, and 1.18 (95% CI 0.95 to 1.44) for any worsening in agility. Among participants who had been covered by Medicare for 1 year or more at the time of the to HRS interview, the ARRs for the previously uninsured compared with the insured were 1.63 (95% CI 0.95 to 2,67) for major decline in health, 1.38 (95% CI 0.98 to 1.76) for any worsening in mobility, and 1.53 (95% CI 1.21 to 1,84) for any worsening in agility. In addition, adjusted rates of change in overall health were similar for individuals with supplemental insurance coverage and those who had none. Adjusting for self-reported financial barriers to taking medications had only minor effects on our results. 
Changes in Health and Physical Functioning After 2 or More Years on Medicare
Over the 2 years after the first HRS interview when participants had gained Medicare coverage (to to t2), those who were uninsured before gaining Medicare coverage no longer had a significantly elevated risk of adverse health outcomes. The ARR of a major decline in overall health was 1.14 (95% CI 0.76 to 1.68; P=.52) and the ARR of death was 1.28 (95% CI 0.61 to 2.63; P=.52) for individuals who were uninsured before having Medicare compared with those who had been covered by private insurance (Table 4 ). In addition, the ARR of the combined outcome of major decline in overall health or death was not higher for the previously uninsured (1.21 ; 95% CI 0.85 to 1.70). Adjusted rates of improvement in overall health were not significantly different ( Table 4 ). The ARRs of declines in mobility and agility were nearly identical for individuals who were uninsured before having Medicare and those who had been covered by private insurance (Table 5) ; adjusted rates of improvement in mobility and agility were also not significantly different. Our results did not change after adjusting for self-reported financial barriers to taking medications or lack of supplemental insurance.
DISCUSSION
Compared with individuals with private insurance, the uninsured have higher rates of morbidity and mortality. 4'5'1s-24
A previous study using the HRS database found that adults in late middle age who were uninsured from 1992 to 1996 had an increased risk of a major decline in overall health (ARR 1.63) and development of a new mobility difficulty (ARR 1.23) compared with people with continuous private insurance. 4 Our current study shows that this elevated risk of a decline in overall health and physical functioning among uninsured adults in late middle age continued during the 2-year period during which they transitioned to Medicare coverage (t 2 to to). We also found no evidence that gaining Medicare coverage led to higher rates of improvements in overall health or physical functioning for the uninsured. In contrast, during our second 2-year observation period (to to t2), at which point all subjects had been covered by Medicare for 2 to 4 years, previously uninsured individuals were no longer more likely to have their health deteriorate than subjects who had been privately insured. Together, these findings suggest that being uninsured may have residual effects even after an individual gains insurance coverage, but the duration of the period of increased risk appears limited. There are several possible reasons why individuals who were previously uninsured could continue to be at increased risk of adverse health outcomes for a brief period even after they gain insurance. It may take time for people who have not had a regular source of care to establish a relationship with a physician. McWilliams et al. s found that when people who were uninsured gained Medicare coverage, their rates of use of covered clinical services increased but still remained below rates of use for individuals who had been insured before gaining Medicare coverage. Even after a person establishes a med- ical home and begins to use services, it may still take time to get a patient's medical conditions controlled; diagnostic tests must be performed, new treatments initiated, and adjustments made to the therapeutic plan. Even with ready access to physicians and rapid control of medical problems, being uninsured may have true lagged health consequences that persist for some time. For example, someone with diabetes who is uninsured and has inadequate access to care and suboptimal treatment may develop occult vascular, retinal, or renal damage that increases the risk for adverse health events for years to come even after the diabetes is controlled.
It remains possible that the true period of increased risk for uninsured individuals ended abruptly after they gained Medicare coverage. Participants were only interviewed every 2 years, so we cannot tell whether the declines in overall health and physical function among the uninsured from t 2 to to occurred before or after they gained Medicare. It is likely that some of the uninsured had health declines immediately before gaining Medicare, and some of these individuals may have even had improvements in their health after becoming insured. Nevertheless, the increased risk of worsening overall health and physical functioning from t_ 2 to to among the previously uninsured was seen even for participants who had been on Medicare for 1 year or more at the time of their to interview; this would be unlikely if the health declines among the previously uninsured occurred exclusively before their entry into Medicare.
Another possible reason for why the previously uninsured continued to have an increased risk of adverse health outcomes after gaining Medicare coverage is that they had less comprehensive insurance coverage and worse access to care than individuals who had been privately insured before Medicare coverage. Compared with the previous insured, the pre- viously uninsured were less likely to report that they had supplemental insurance and more likely to say that they had been unable to take a prescribed medication because of costs (data not shown). However, adding these variables to the model only slightly attenuated the elevated risk of a health decline for the uninsured during the 2-year period when they transitioned to Medicare. Moreover, the fact that we did not find an elevated risk of adverse health outcomes for the previously uninsured during the second 2-year follow-up period (to to t2) argues against residual confounding as a major contributor of the increased risk of adverse health outcomes for the previously uninsured during thefirst 2-year follow-up period (t 2 to to); any differences in access to care and insurance coverage between the individuals who had previously been uninsured and those who had private insurance should have been present during both 2-year study periods (t_ 2 to to and to to t2). It is possible that there are some residual adverse health effects of being previously uninsured beyond 2 years. Although the ARR of a major decline in overall health was not significant (ARR 1.14; Table 4 ), we did not have adequate power to detect an effect size of this magnitude. The HRS has not released 2-year follow-up data for people who first reported Medicare coverage at the 2002 interview (N= 1,091; 31.9% of the original cohort). Subsequent studies with a larger study population are needed to determine whether the increased risk of worsening overall health and physical functioning among the previously uninsured is completely gone after 2 years of Medicare coverage or whether some smaller risk remains. In addition, there were too few deaths during the to to t2 period to determine whether the previously uninsured have a residual increased risk of death, and a longer follow-up period is needed. 
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